Studies have indicated that lack of regular physical exercise and not adhering to a health-promoting lifestyle among student nurses are barriers to their encouraging patients to exercise. On the other hand, nurses who personally embrace physical activity are more likely to encourage their patients to improve their health through physical activity or diet. As a result, promoting an active and healthy lifestyle among student nurses is important because this has a crucial role in their subsequently encouraging healthy lifestyles among their patients. The aims of this study were to determine the physical activity levels and health-promoting lifestyles among student nurses in Malaysia, and to investigate whether there was a correlation between the physical activity levels of student nurses and their lifestyle habits. Further investigation was also carried out to correlate lifestyle habits with physical activity during weekdays and at the weekends. This study involved 189 student nurses who were pursuing Diplomas and Bachelor Degrees in local government universities. The Yamax Digi-Walker pedometer was used to measure physical activity, while the Health-Promoting Lifestyle Profile (HPLP) II questionnaire was used to assess the health-promoting lifestyles of the participants. The HPLP II consisted of six sub-scales which included health responsibility, physical activity, nutrition, spiritual growth, interpersonal relations, and stress management. According to the results on physical activity, the student nurses had a mean of 8275.97 ± 2210.174 steps per day and were thus categorised as somewhat active. Additionally, the student nurses were found to be more active during weekends (M = 8389.75, SD = 2689.12) as compared to weekdays (M = 8230.46, SD = 2353.97). According to previous studies, both step counts are classified in the "somewhat active" category. Overall, the results for HPLP II showed that student nurses students in Malaysia had a positive health-promoting lifestyle with a score of 2.58 ± 0.34 on a 4-point Likert scale. The highest score was reported in spiritual growth, with a score of 2.92 ± 0.43. Meanwhile, physical activity was observed to be the lowest, with a score of * Corresponding author.
Introduction
Malaysia is a fast-developing, multicultural country. In the process of striving to achieve a developed nation status by 2020, its citizens need to be more aware of the importance of adopting healthy lifestyles in order to cope with the challenges of modern living. Formerly an agricultural country, the Malaysian economy is now increasingly being sustained by industries. The workforce, which used to be labour-intensive, is now being replaced by machines. Previously, healthcare efforts in Malaysia have been directed towards combating communicable diseases such as pneumonia and tuberculosis. However, the focus is now on combating non-communicable diseases such as heart diseases, cancer, and diabetes. All these diseases are very much associated with the changing lifestyles of Malaysians. The National Morbidity Survey reported that in 2009, two out of five Malaysian adults were obese [1] . This alarming fact has prompted the Malaysian government to introduce many programs to promote healthier lifestyles, and especially to be physically more active. Among the programs are the 10,000 Steps Program initiated by the Ministry of Health in July 2009 [1] , and Malaysia Cergas or A Fit Malaysia in 1985. However, owing to the lack of studies on these initiatives, there is insufficient evidence to determine the effectiveness of these programs. Nevertheless, what is clear is that the increasing number of obese Malaysians and patients with heart diseases, cancer, and diabetes indicate that these initiatives have largely failed to achieve their objectives.
Nurses play an important role in influencing members of the public to maintain good health by adopting healthy lifestyles. In Malaysia, nurses are the main players in providing and performing health promotion initiatives. They are often sought by not only their own patients but also members of the community to advise on matters related to health. Hence it is important that nurses themselves walk the talk, so to speak. Studies indicate that lack of regular physical exercise among student nurses is a barrier to their encouraging patients to be more active physically [2] .
In Malaysia, many institutions of higher learning, as well as the Ministry of Health, provide training to ensure that there is a well-educated and empathetic nursing workforce. However, studies that examine the level of physical activity and health-promoting lifestyle of nurses are scarce. Moreover, it is very difficult, if at all possible, to ascertain whether the current nursing education programs implemented in Malaysia encourage nurses to be physically active and to maintain a healthy lifestyle. Studies need to be carried out to provide information on fundamentals regarding the physical activity levels and lifestyle habits among Malaysian nurses. In depth information related to physical activity levels such as the daily walking distance and calories burnt by nurses would provide better insight on the lifestyle of nurses. It is vital that nurses maintain a healthy routine to help prevent excessive weight gain that can lead to non-communicable diseases such as hypertension, coronary heart dieses, diabetes, stroke, and cancer among adults [3] [4] . Furthermore, studies also show that when a practitioner has personally embraced physical activity as a daily routine, he or she is more likely to encourage patients to do likewise to improve their health [5] [6] . Hence, this study was aimed at determining the level of physical activity and lifestyle habit among nursing students in Malaysia, focusing on whether there was a correlation between physical activity levels and lifestyle habits among student nurses. A further investigation was also carried out to correlate lifestyle habit with the level of physical activity during weekdays, as compared with that on weekends.
Materials and Methods

Participants
One hundred and eighty nine (189) from three universities in Malaysia, viz. Universiti Malaya (UM), Universiti Putra Malaysia (UPM), and Universiti Sultan Zainal Abidin (UniSZA), were selected to participate in this research. One hundred nurses were attending diploma courses in these universities, while the rest were pursuing bachelor degree courses. This study focused only on female student nurses who were in their second and third years. This was to ensure that the selected student nurses had acquired adequate knowledge on health matters and had had some training in the nursing field before participating in this study. Prior to the research, approvable was obtained from the university authorities. The mean age of these nurses was 20.76, with SD = 3.73. Table 1 shows the physical profile of the nursing students, such as age, height, body mass, and body mass index (BMI):
Instrumentation
1) Physical Activity Measurement
The Yamex-Digi Walker CW700 pedometer, used to measure the subjects' physical activity, was chosen because it was able to accurately measure slow to moderate walking steps [7] ; it could also provide information on the daily distance covered and calculate the calories burnt. The sealed pedometer was worn daily by the participants (except during sleep and bathing) for seven consecutive days. These seven days consisted of five working days and weekends. According to [8] and [9] , step counts taken for at least three days are sufficient because they are highly correlated with the subject's physical activity levels [10] . If little walking was done on any day (≤2500 steps), the subjects were required to fill out the Daily Activity to explain the reason for this result. This was done to ensure that the low count was not a mistake. If the pedometer had not been worn, the recording would be extended another day, depending on the day that the participant forgot to wear the pedometer. The Daily Activity Form acted as a reminder to the participant to wear the pedometer, especially as the subjects' activity recording had to be taken hourly.
2) Health-Promoting Lifestyle Measurement The Health-Promoting Lifestyle Profile (HPLP) II questionnaire developed by Walker in 1987 was used with the author's permission to evaluate the lifestyle habit of the student nurses [11] . The HPLP II questionnaire had six subscales, viz. Health Responsibility, Physical Activity, Nutrition, Spiritual Growth, Interpersonal Relations, and Stress Management. The participants were required to answer all the 52 questions in the questionnaire which contained statements about the nurse's present lifestyle and personal habits. The lifestyle habit was measured using a four-point Likert scale. For each measured behavior, the participants indicated the frequency with which they had engaged in it by circling their selected answer from the scales provided such as: never, sometimes, often, and routinely.
Statistical Analysis
Descriptive statistics such as minimum value, maximum value, mean, and percentage were used to describe the step counts and lifestyle habit among the participants. In addition, a correlation test was used to determine whether the physical activity level and health-promoting lifestyle among these nurses were closely related. The statistical significance was set at alpha = 0.05.
Results
The first part of the study collected detailed descriptive information on the level of physical activity and healthpromoting lifestyle across different subscales, and the amount of calories consumed by the student nurses during the week. Table 2 shows the results obtained from the preliminary analysis of the data: As seen from the data in Table 2 , the nursing students walked less on a weekday than Saturday or Sunday. The mean step reported during the weekday (8230.46 ± 2353.97) was lower as compared to the mean step during the weekend which was 8389.75 ± 2689.12. Table 3 also shows the distance that student nurses walked during weekdays and weekends.
As shown in Table 3 , the lower step counts also translated into lower walking distance and calories burnt during the weekday as compared to the weekend. According to the results, the mean walking distance during weekday was 5.24 ± 1.54 km as compared to the mean walking distance during weekend, which was 5.34 ± 1.71 km. The participants also reported lower calories burnt during the weekday i.e. 247.48 ± 94.97 calories as compared to 252.38 ± 102.4 calories during the weekend. Detail analysis using t-test showed that there was a significant different between number of step counts during weekday as compared to weekend.
This study also examined health-promoting lifestyles of student nurses in Malaysia. The results are shown in Table 4 . The health-promoting lifestyle profile mean score of 2.58 ± 0.33 suggested that student nurses in Malaysia adopted a moderate health-promoting lifestyle. However, the participants were found to have responded differently to the six sub-scales in this study. The highest score was reported for spiritual growth, followed by interpersonal relations and stress management while the lowest score was reported for lifestyle related to physical activity, followed by health responsibility and nutrition.
The relationship between physical activity (as measured using the pedometer) and lifestyle habit (as indicated by responses to the health-promoting lifestyle questionnaire) was investigated using Pearson product-moment correlation coefficient. Preliminary analyses were performed to ensure there was no violation of assumptions of normality, linearity, and homoscedasticity. According to the results as shown in Table 5 , there was no correlation [12] between physical activity and overall Health-promoting Lifestyle among the student nurses. However, there is a significant result reported between physical activity (measured using the pedometer) and physical activity habit (measured using the same questionnaire) during weekday, weekend and total 7 days. The reported r value was r = 0.22, n = 189, p < 0.01) for weekday (r = 0.21, n = 189, p < 0.01) for weekend, and (r = 0.24, n = 189, p < 0.01) for total 7 days step count, respectively. This showed that when the participants indicated that they were physically active, such indications were found to slight correspond to the level real life daily physical activity. However, the relationship found needed to be taken cautiously due to the large sample size.
On the other hand, although the results were not significant, variables such as spiritual growth, health responsibility (during weekend), and stress management and spiritual growth (during weekday) were reported to have negative correlation with physical activity (as measured using the pedometer). This indicated that when student nurses spent more time on spiritual growth (r = −0.02, n = 189, p < 0.76), health responsibility (r = −0.01, n = 189, p < 0.82) during the weekend, stress management (r = −0.01, n = 189, p < 0.82), and spiritual growth (r = −0.03, n = 189, p < 0.60) during the weekday, their time spent on physical activities will be compromised and reduced.
Discussion and Conclusion
According to the physical activity standards suggested by Tudor-Locke and Bassett (2004), taking less than 5000 steps per day is considered as "sedentary", 5000 -7499 steps per day is considered as "low active", 7500 -9999 steps per day is considered as "somewhat active" and 10,000 and above steps per day is considered as "active". Hence, as Malaysian student nurses had a mean step count per day of 8275.97 ± 2210.174 (mean over 7 days), they can be considered as "somewhat active". When the same physical activity standard was applied for the activity level during weekend and weekdays, a lower step count was reported during the weekday (8230.46 ± 2353.97) as compared to the weekend (8389.75 ± 2689.12).
When student nurses walked during the weekday, it was normally to attend clinical practices or classes, which were conducted in the hospital or normal classroom located in the hospital or in the universities where they were pursuing their studies. Transportation to the teaching hospital was usually provided by their university. Because of this, they might have failed to reach the desired level of physical activity as measured by their step count. Meanwhile, a higher step count during weekend might be attributed to their leisure activities such as shopping and going out with friends. Another possible explanation for the higher level of physical activity at weekends was that most of the student nurses did not have cars and so they had to use some form of public transportation. This required walking to the bus-stop, for instance. Moreover, weekend activities also included cleaning, washing/laundering, and grocery shopping. Hence, a higher step count was recorded during the weekend. However, considering the total step count for a whole week, it was found that majority of the participants did not achieve the 10,000 step counts per day as suggested by the Ministry of Health, the equivalent of the optimum level of physical activity [13] . A lower physical activity level meant that the nursing students walked shorter distances and burnt lower calories.
If there is no balance between calorie intake and physical activity, the body is programmed to store excess calories as fat or unused energy. Fat accumulation in the body not only impairs movement and flexibility, but also poses greater potential health risk [4] [14] . Furthermore, finding from present study ( Table 2 ) also reveal that some of the students nurses have high body mass index value (more then 25). In general, body mass index is often used as a screening tool to decide if your weight might be putting you at risk for health problems such as heart disease, diabetes, and cancer [15] . Hence, when student nurses are encouraged to have a healthy lifestyle and be physically more active so as to maintain good health, they would more likely to also encourage their patients to do likewise.
The findings of this study showed the opposite of what was reported in a study by Lee [16] . In that study carried out in Taiwan [16] it was found that the energy expenditure of clinical nurses was higher during the weekday than at the weekend. This might be due to the differences in the backgrounds of the participants and their working environment. While the participants in this study were young student nurses who were undergoing training at Malaysian universities, the subjects in the study by Lee [16] comprised older, working clinical nurses in Taipei. These nurses were attached to the hospital Intensive Care Unit (ICU). Usually a clinical ICU nurse was tasked with caring for one critically ill patient in the ICU. The job was very mentally and physically demanding as compared to the clinical work carried out by student nurses. Therefore, it is not surprising that ICU nurses were reported to be more active as compared to student nurses who only attended clinical practice and classes in the classroom. Meanwhile, during the weekend, the ICU nurses perceived laziness and lack of time as the main barriers that restricted their involvement in physical activity whereas, for young student nurses, the weekend was a time to indulge in leisure activities. Since most of the student nurses did not have their own transport, they had to resort to public transportation, which required them to do more walking. That was why student nurses had almost similar mean step count readings for both weekend (8230.46 ± 2353.97) and weekday (8389.75 ± 2689.12).
If one maintains a sedentary lifestyle, one's metabolism will slow down. Eventually, joints mobility, muscle strength and endurance will be affected. Findings of previous studies indicate that regular physical activity helps strengthen the heart muscles and also minimises heart diseases, a leading cause of deaths in Malaysia [17] [18] . In addition, it can help to reduce the escalating number of obese Malaysians [19] . According to published statistics, Malaysia was ranked sixth in the Asia-Pacific region for obesity and topped the list in South-East Asia for both obesity and diabetes [20] [21] . It was reported that there were about three million obese Malaysians and the number was increasing. The reported number excluded the five million individuals who suffered from varying degrees of diabetes as a result of obesity. This alarming condition was reported to be snowballing in Malaysia because there were more overweight children now as compared to previous years [20] [22] . Hence, the government has labelled obesity as a "disease" in order to increase the awareness of the dangers of the condition. However, this labelling was found to be ineffective because this year (2014), Malaysia was reported to have the highest obesity rate in South-East Asia and the sixth in the Asia-Pacific Region [23] [24] . Findings from the British Medical Journal, The Lancet, showed that 49% of women and 44% of men in this country were found to be obese. Malaysia was rated heavyweight at 45.3% of its population, followed by South Korea (33.2%), Pakistan (30.7%) and China (28.3%). Obesity is a very serious health problem because it will increase the number of patients with diabetes, heart problems, and other diseases [24] .
Previous studies have shown that without changing one's diet, a 30-minute brisk walk per day maintained over six days per week is enough to take inches off the waistline and reduce the risk of getting metabolic syndrome [25] [26] . In this study, according to the mean step count reported by the student nurses during the weekday, weekend or for a week in the present study, it can be concluded that student nurses in Malaysia do not walk enough and, therefore, are not able to reap the benefits of walking. Moreover, the estimates of physical activity across the week might be alarmingly lower than what was observed in this study as the pedometer for adolescents and adults often report increased step count per day just by wearing it. This behaviour is called reactivity and is commonly reported especially among female pedometer users [27] - [29] . In other words, it was very likely that Malaysian student nurses did even less walking than was recorded by the pedometer. However, the use of a sealed pedometer and daily log in this study, as suggested by Clemes [28] , might have minimised the reactivity effect.
With regard to the second objective of the study, viz. to determine the health-promoting lifestyle of nursing students in Malaysia, the findings in this study indicated that there was some engagement in a moderate health-promoting lifestyle, with its mean at 2.58 ± 0.33. However, it was somewhat surprising that the participants responded differently to all the six sub-scale measures in this study. The highest score was reported for spiritual growth (mean = 2.92), followed by interpersonal relations (mean = 2.98), and stress management (mean = 2.60) while the lowest score was reported for lifestyle related to physical activity (mean = 1.74), followed by health responsibility (mean = 2.26), and nutrition (mean = 2.45). These findings indicated that student nurses in Malaysia were very religious and placed a lot of emphasis on spiritual growth. A similar result (mean = 2.98) was also reported among Jordanian student nurses, the majority (more then 90%) of whom were Muslim. The results of previous studies confirm the view that the existence of a relationship between religious instructions and physical activity affects behavior [30] - [32] . It was also noteworthy that the result for physical activity as measured by the questionnaire was found to be in line with the physical activity result reported by the pedometer. Both sets of results showed that there was a slight positive correlation between these two variables. When the student nurses indicated in the questionnaire that they were not active, their lack of activity was also reflected by a lower step count using the pedometer.
The findings of this of this study concurred with those of a study conducted in Hong Kong [33] where relatively few universities students (27.1%) had a sense of health responsibility. Most of the students (31.2%) were also reported not to be engaged in any form of physical activity, nor did they exercise regularly (13.8%). Similar results were also reported in a study [34] where Canadian and Jordanian student nurses ranked health responsibility the lowest in the sub-scales. Besides, it was also highlighted [33] that male subjects scored better in the physical exercise sub-scale as compared to their female counterparts (p = 0.01). This finding was found to be in line with many studies which reported that males were usually more active physically [35] - [37] . All these findings strengthen and confirm the need to promote more exercise programs especially among female students, taking into account gender differences and specific needs. As mentioned earlier, the lifestyle embraced by student nurses is very important in determining their health promotion action when dealing with patients after their graduation. If they were convinced of the need to adopt a healthy lifestyle, with adequate physical exercise and a proper diet, the task of encouraging their patients to do likewise would be much easier. As indicated by McDowell and Al-Kandari [38] [39], activity promotion and personal behaviour of health care professionals are associated with the promotion of healthcare for patients. Hence, with their health-promoting lifestyle and knowledge, student nurses would be able to perform their role more effectively as practitioners. According to Lobelo [6] , they have a moral responsibility to prescribe physical activity to patients under their supervision in order to improve their health.
Conclusion
The prevalence of health problems like obesity and type II diabetes is normally associated with the lack of physical activity [19] [20] . Therefore, there is an urgent need to incorporate exercise as a vital element in any health promotion campaign. Nurses as health professionals play an important role in health promotion. The current study was aimed at determining the physical activity level and health-promoting lifestyle among student nurses in Malaysia and also to investigate whether there was a correlation between the physical activity levels with the lifestyle habit among nursing students. The findings from this study showed that their level of physical activity was lower than optimum, thus highlighting the need to encourage student nurses to be more active. According to a study [5] [6], the lack of regular physical exercise among the nurses is a concern as it is related to lower competence to prescribe adequate preventive physical exercise recommendations to their patients in the future. This descriptive study identified key correlates of physical activity and found that the relationships between the sub-scales of health-promoting lifestyle and physical activity was insignificant except in the case of students' report of their physical activity. With the current attention directed to the problem of lack of physical activity among Malaysians in general, future studies may design, evaluate, and emphasize the effect of interventions to increase the level of physical activity. The intervention of educators and parents could also be a focus of future studies as the importance of a healthy lifestyle is best imprinted on young minds. These new generations of youth, including nursing students, are tech savvy and spend a large proportion of their time surfing on the Internet, networking via smart phones, playing computer games and toying with electronic gadgets. As youth become more sedentary in their lifestyle, it is crucial to put in place appropriate interventions to ensure that they learn the importance of exercises and a healthy lifestyle. Student nurses should be role models in the adoption of a healthy lifestyle so that they can be a source of encouragement to their patients and members of their community.
